Agmatine reduces infarct area in a mouse model of transient focal cerebral ischemia and protects cultured neurons from ischemia-like injury.
Agmatine is a primary amine formed by the decarboxylation of L-arginine synthesized in mammalian brain. In this study, we investigated the neuroprotective effect of agmatine on ischemic and ischemia-like insults. Primary cortical neuronal cultures were subjected to oxygen-glucose deprivation (OGD), a model of ischemia-like injury, and treated with agmatine before or at the start of OGD, or upon reperfusion. Neuronal death was reduced when agmatine was present during OGD, and this protection was associated with a reduction of nitric oxide (NO) and neuronal nitric oxide synthase (nNOS), but not inducible NOS (iNOS). Protection by agmatine was also studied at the in vivo level using a model of middle cerebral artery occlusion (MCAO) in mice. Mice were subjected to 2 h MCAO. Agmatine was administered either 30 min before ischemia, at the start of MCAO, at the start of reperfusion, or 2 or 5 h into reperfusion. Agmatine markedly reduced infarct area in all treatment groups except when treatment was delayed 5 h. The number of nNOS immunopositive cells was correlated with neuroprotection. Interestingly, immunoreactivity for iNOS was reduced only when agmatine was administered before and at the onset of MCAO. Our study suggests that agmatine may be a novel therapeutic strategy to reduce cerebral ischemic injury, and may act by inhibiting the detrimental effects of nNOS.